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- ABSTRACT

Two experiments were carried out in both of plastic greenhouses and
low plastic tunnels at the Experimental Farm of Environmental Agricultural
Sciences Faculty at El-Arish, Suez Canal University, during the winter
seasons of 1999/2000 and. 2000/2001. Six organic manure (reatments
(chicken manure, pressed olive cake, chicken manure treated with urea,
pressed olive cake treated with urea, chicken manure treated with
ammonium hydroxide and pressed olive cake treated with ammonium
hydroxide) were applied after composting for one month. Treating chicken
manure or pressed olive cake with urea or ammonium hydroxide resuited in
significant differences in vegetative growth parameters and produced the
highest yields compared to untreated manures. High water use efficiency
~was obtained by compost treated, chicken manures or pressed olive cake
manure by urea or ammonium hydroxide. So, the pressed olive cake can be
used successfully as a manure fertilizer for producing sweet pepper plants.

INTRODUCTION

Sandy soil has its own problems as single grain structure, susceptibility to
erosion, and low nutrient levels and low microbial activities (Nour, 1999). It’s
very poor in mineral nutrients and has low moisture holding capacity as well
as scarce of organic matter. The use of organic soil amendments has been
associated with desirable soil properties including high available water
holding capacity and cation exchange capacity and lower bulk density and
can foster beneficial microorganisms (Doran, 1995; Drinkwater et al., 1995).
The use of recycle organic matter as alternative soil fertility amendments
can result in increased organic matter and biological activity in soils.
Alternative soil amendments can enhance soil compared with synthetic
fertilizers and improve plant yield (Bulluck et al., 2002). It can also result in
a higher quality soil and greater plant disease suppressivenss (Bulluck and
Ristaino,2002). Clark et al (1998) found that concentrations of carbon,
phosphorus, potassium, caicium, and magnesium were greater in soils with
incorporated manures and cover crops, and soil carbon, phOSphorus, and
potagsium declined after manure application ceased. : - :
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The cultivation and processing of olives for olive-oil production are
the most important industries in mediterranean countries, where
approximately 98% of the world’s commercial olive trees are located. These
industries generate large amounts of organic wastes as leaves, olive-oil mill
waste water, and wet, semidry and dry olive cakes. The disposal of these
wastes is regarded as a serious environmental issue in the major olive-
growing regions(Tomati and Galli.,1995). Benitez et al. (2000) used dry
olive cake as organic mulches in a greenhouse pepper(Capsicum
annuum,L.) .They found that soil biochemical activities (dehydrogenase,
urease and phosphatase) were promoted in pepper rhizosphere. The addition
of dry olive cakes as organic mulche increased P concentration in pepper
leaves from 1.5 to 4.5 - 5.7 g.kg". Potassium concentration in leaves
increeased from 51 to 65-85 gkg™, depending on the mulch assayed. In
contrast, N concentrations were unaffected. Rhizosphere dehydrogenase
activity increased by 1.5 to 2.5 fold by the incorporation of mulches, either
virmicomposted or not, when compared with the control. This suggests that
microbial numbers and potential activity in the rhizosphere were related to
the addition of organic materials. Urease activity in the rhizosphere was
inhibited, at least threefold. when unprocessed producis were used as
organic mulches. This inhibitory eifect disappeared, when unprocessed dry
olive cakes were previously vermicomposted. Phosphatase activity was
stimulated by the presence of organic mulches, especially if they were
previously vermicomposted. They conclouded that dry olive cake should be
vermicomposted prior to use as mulching media in horticultural crops.

In North Sinai, the prices of organic manures are expensive and are
considered sources for infection by various diseases, insects and weeds.
Therefore, the objective of the present work is to study the possibility of
using pressed olive cacke as a local organic manure which is available in a
low price and free from diseases and weeds for agricultural production.

MATERIALS AND METHODS
Field experiments were conducted in the winter seasons of 1999-2000
and 2000-2001 at the Experimental Farm of the Facully of Environmental
Agricultural Sciences Suez Canal University at El-Arish,. The basic soil
properties and the chemical analysis of irrigation water are given in table
(1a and 1b). Soil texture was sandy.

Six treatments, each replicated three times, were distributed in a
randomized complete block design. They were:
1)- chicken manure.
2)- pressed olive cake.
3)- chicken manure treated with urea.



2" Inter. Conf. Hort. Sci., 10-12 Sept. 2002, Kafr EI-Sheikh, Tanta Univ., Egypt. - 108

4)- pressed olive cake treated with urea.
5)- chicken manure treated with ammonium hydroxide(NH4OH).
6)- pressed olive cake treated with ammonium hydroxide(NH4OH).

Table (1a): Initial soil mechanical and chemical analysis.

Seasons
Soil properties 19992000 1 . 2000-2001
Depth(cm.)
0-15  ]15-30 [30-45 [45-60 [0-15 [15-30 |30-45 [45-60
Mechanical analysis )
Coarse sand % 63.00 | 6560 | 64.50 | 6570 | 67.99 | 6564 | 64.54 | 65.13
Fine sand % 2060 | 2290 | 2520 | 25.20 | 20.55 | 22.88 | 25.15 | 25.17
Silt % 350 | 380 | 320 | 18 | 352 | 383 | 318 | 1.84
Clay % 7.90 | 770 | 7.10 J 730 | 794 | 765 | 7.13 | 7.26
Soil texture Sandy | Sandy | Sandy | Sandy | Sandy | Sandy | Sandy | Sandy
Bulk density (g.cm™ 1.53 1.52 .56 1.53 1.53 1.52 1.56 1.53
Farie i g T 249 | 249 | 266 | 266 | 249 | 249 | 266 | 266
R Chemical analysis (soluble ions in (1:5) extract
Ca™ (meq.I”) 3.03 | 303 | 3.03 | 201 | 210 | 230 | 2.00 | 1.90
(Mg™ — (meq.”) 211 | 257 (202 § 138 1 22 24 | 195 | 142
Na* (meg.1™) 1LI8 | 114 1075 | 086 | 449 | 356 | 349 | 207
K’ (meg 1) 048 | 036 | 030 | 034 | 031 | 024 | 026 | 0.21
CO;~ (meq.l'T - - - - - - - -
HCO, (meq.l’) Zou | 230 | 250 | 260 | 240 | 260 | 290 | 230
Cr {meq.i”) 1.02 1 170 Ties [T 161 | 230 | 240 | 210 | 170
S0, (megq.l'’) 378 [ 300 | 195 { 038 | 440 | 350 | 270 | 140
EC(dSm™)in(I:5)extract) | 0.68 | 0.72 ] 061 | 0.46 | 091 | 085 | 077 [ 0.56
PH in(i:2.5)extracty | 8.10 | 830 | 850 | 870 | 820 [ 840 | 830 [ 850
| Organic matter % 046 [ 014 [ 012 [ 010 [ 021 0195 ] 0.16 | 0.12
CaC0; % 395 | 467 [ 415 ] 403 | 395 | 465 [ 416 | 421

Table {1b): Chemicat analysis of irrigation water.

EC Soluble jons {meq.I")
PH - Cations Anions
dSm ppm ++ = T e " - = jan
Ca~ [Mg” ]| Na' | K* | CI [HCO,] CO, | SO,
6.7 5.65 3616 { 1812120201 17.721 0.25 | 3840 | 6.25 - 11.64

Urea and ammonium hydroxide were added at the rate of 250 g.m™
and mixed carefully during wetting the mixture, then the manures were
covered with plastic. They were remixed again after 20 days and were used
10 days later. The organic manure treatments were carried out in tow
experiments: under plastic greenhouse (8.5 x 60 m) and under low plastic
tunnels. The amount added from each treatment was calculated on the basis
of adding 6 m’ manure to the plastic greenhouse and 20 m® manure per
feddan(4200m? Yfor the low plastic tunnels.
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Sweet pepper seedlings cv. Sonar were transplanted at the age of
four true leaves on 30" October in both seasons after one week of applying
the organic matters. Under plastic greenhouse, 1planting was done in five
double rows. Planting density was 2.35 plant m™. Plot area was 17 m* (1.7
X 10 m). Under low plastic tunnels, planting was done in a single row, 50
cm between plants in the same row and 1.8 m between rows. Plot area was
18 m?(1.8 x10m).

Chemical fertigation was done through drip irrigation system
according to the common recommendations. Other cultural practices were
applied also according to recommendations. Samples were taken from each
organic manure after composting and at the end of the experiment for
chemical analysis (Table 2).Three plants were randomly uprooted from each
plot after 115 days from transplanting to study the effect of treatments on
some vegetative traits, i.e. plant height, No.of leaves per piant, fresh and dry
weights of plant,. root, stem and leaves. Fruit yield and quality were
determined as follow:

a)- total fruit yield (kg.m™).

b)- fruit dimensions [fruit length (L)cm , diameter (D)em and L/D].
¢)- fruit wall thickness (cm) and

d)- vitamin C content of mature green fruits.

Water use efficiency (W.U.E.):

The consumed water by sweet pepper was calculated according to
Yaron et al., 1973, as follow:

W.U;E=~—Y—
ET

Where: .
Y = Seasonal yield (kg.fed.).
_ ETc = Evapotranspiration (m’.fed.).
Data were tested by analysis of variance, Duncan’s Multiple range
test was used for contparison among the treatment means, Duncan, 1955.
RESULTS AND DISCUSSION

Chemical analysis of manure treatments:

Nitrogen immoblization and mineralization of organic nitrogen in the
soil is opposite in effect. The net rate of release of inorganic nitrogen from
these two processes is of out standing importance for crop nutrition. Data in
table (2) indicate that the efficiency of nutrients absorption should be
positively affected by composting organic manures. The reason for-such
absorption is based on the expected chemical changes in the soil. Nitrogen
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Table (2): Chemical analysis of manure treatments before applying to the soil and at the end of the experiments.

Org.

Org.

K Cu Zn Mn Fe
Treatments matter Carbon CIN | N (% P (%
s 0 ) | PO\ (%) | (ppm) | (ppm) | (ppm) | (ppm)
(%) (%)
Before applying to the soil
. " - 3098.1 | 7248
Chicken manure 36.60 21.23 15.06 1.4} 3.34 1.50 88.40 0 0 2669
Pressed olive cake 49.67 28.81 6.58 4.38 0.22 7.30 11,60 | 31.30 | 21,70 559
Chicken manure + urea 27.88 1617 | 992 | 163 | 384 | 850 ‘03 7 '42(‘;'9 333" 1434
Pressed olive cake + urea 40.37 2342 9.01 2.60 0.09 1.60 8.00 3330 | 41.00 | 2139
Chicken manure + ammonium 19.17 1117 | 859 | 130 | 284 | 680 | 7040 3sg A 2902'4 3514
Pressed olive cake+ammonium 42.12 24.43 8.66 2.82 0.1 2.90 9.00 | 29.50 | 28.90 | 1734
At the end of the experiments
. P 4379 | 797.2 _
Chicken manure 40.26 23.35 14.41 1.62 3.67 825 97.24 1 8 2936
Pressed olive cake 54.65 31.70 6.29 5.04 0.24 8.03 i2.76 | 3443 | 23.87 | 6i5.0
Chicken manure + urea 30.67 1779 | 951 | 187 | 442 | 978.] ! ‘69 2 483'6 3375 01 3049
Pressed olive cake + urea 4431 2570 8.59 2.99 0.10 1.84 920 [ 3830 | 47.15 | 2460
Chicken manure + ammonium 2121 1230 | 82 | 150 | 327 | 782 | 8096 443'5 33?'2 4041
Pressed olive cake tammonium 4557 26.43 8.16 3.24 0.13 3.34 1035 | 3393 | 33.24 | 1994
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percentage was increased due to composting, this led to decrease C/N ratio,
which led to nitrogen mineralization. Data also show that composting
organic manures increased P percentage , this is due to that humus not only
stores nutrients but it also makes several nutrients more available for plant
use. As organic matter decays, it releases mild acids, called humic acids,
which dissolve soil minerals, freeing them for plant use. Phosphorus in the
soil tends to form compounds that do not dissolve in water, these forms
~ nither move in the soil nor can plant roots absorb them. Humic acid acts on
these compounds making soluble phosphorus that moves in the soil in a
form that plant can use. Similar results were reported by Edward, 1990.
Data also show clear increase in some micronutrients,i.e., Cu,ZnMn and Fe.
This is due to that some nutrient such as the metal iron and Zn react with
other soil chemicals to form insoluble compounds. Certain humus
molecules form a ring around thé metal atom in a process called
chelation(Key-lay-shun). These chelates protect the metal atoms from being
locked in the soil. In this way organic matter helps keep iron,Zn and some
other nutrients water soluble and availabie to plants. Similar results were
recorded by Edward,1990. This lead to increasing root distribution and
promoting plant growth. Sakai ¢i al., 1992 reported that adding urez to
organic manures increased NPK concentrations in wheat and maize plants.
Mallangouda et al. (1995) found that application of the recommended dose
of NPK to farmyard manurec (FYM) improved the growth parameters as well
as yields of Cspsicum annuum. Abou El-Naga et al, (1996) reported that
organic manure (FYM) encouraged biological activity in soil. Availability
of N, P, K, Mn, and Zn increased with increasing application rates of
organic manure,

. Vegetative growth characters:

Data presented in table (3) show that treating the applied manure with
urea or ammonium affected all studied parameters, yet there were no
significant differences among all their treatments. Moreover, there were no
differences between the untreated manures in most of the studied parameters
in both seasons.This may be due to that C/N ratio for all treatments were
less than 16:1, that cases mineralization of most nutrients. Also, Data in
Table (4) show that composted organic mamures resulted in higher dry
weight under greenhouse and low plastic tunnels.

It is clearly evident from such results that pressed olive cake as an
organic manure fertilizer can replace chicken manure. In addition, treating
pressed olive cake or chicken manure with urea or ammonium and .

composting them resulted in a stimulative effect on plant growth, This is
" most likely due to the well-known capacity of the wastes froin olive-oil

|
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Table ( 3 ) : Effect of organic manure treatments on sweet pepper plant height, number of leaves per plant and

plants fresh weights, -
Greenhouse experiment® Low plastic tunnels experiment*
treatments Plant No. of Plant fresh weight {gm) Plant No, of Plant fresh weight (gm)
height | leaves per T " height leaves per
{cm) plant Root P Stem [caves l Total [t _plant Raot J Stem -~ l leaves Total
First scason 1999-2000
Chicken manure 5363 b 11290 be) 3647 d | 10030 ¢ | 13720 ¢ | 27397 ¢ | 4080 a 60.40 b 3387 a 7987 b 11830 d 23204 d |
Pressed olive coke 60,03 go | 10980 ¢ § 3830 cd | 11040 b | 146,70 b ] 29540 b | 40,17 0 6483 b 3420 a 82.23 gb 132.80 ¢ 24923 ¢
Chicken manure + urea 6487 a (11660 abj 4327 ab j 11640 a | 15620 a | 32587 a | 4293 0 7273 a 573 a 8793 a 14040 b 26406 b
Pressed olive cake -+ wren 6230 b | §17.20 0 | 4097 be | 11630 a | 167.30 & | 32457 a | 4283 n 7307 a 3507 a 85,53 ab, 150.20 o 21380 a
Chicken manure + amwnonium | 60.23 ab [ 116.00 ab{ 4633 n [113.70 ab| 16280 a | 32283 a [ 4143 5 7343 537 a 8730 a 15520 a 27737 a
Pressed olive cake-+tammonivm | 60.97 ab | 117,40 a { 44.60 b | 116.507a | 165.20 a | 32630 a | 4280 a 72,70 a 3407-2 86,63 a’ 152.40 a 21310 a
' Second season 2000-2001
Chicken manure 5037 ¢ 110700 be{ 3707 be | 9460 b | 13600 b | 26767 b | 3857 ¢ 6107 d 31.30 a 7900 b 11500 d 22530 ¢
Pressed olive cake 53200 ] 10410 ¢ | 3493 ¢ | 9627 b | 13710 b | 26830 b | 39.87 be 6253 ¢ M0 a 7903 b 11550 d 2623 ¢
Chicken manure + urea 6650 3 [)112.50 ab| 4067 ab [ 10940 a | 15770 a { 307.77 a | 4147 ab 6853 b 3407 a 84.67 a 12230 ¢ 24|04 b
Pressed olive cake + uren 56230 | 1810 a | N3 ab f 110 a | 16030 a] 31263 0] 4287 a 6833 b 297 a 85.57 a 126.10 b . 24464 ab
Chicken mamere + ammoniunmy S6.T0 o | 11390 a | 4233 a | 10930 a | 161.50 a | 31343 n | 41.67 ab 6833 b 353 a 8520 a 133,40 a 25213 a
Pressed olive caketammonium | 56.77 o | V1290 ab | 4350 01070 a [ 162.40 a | 31620 a | 41.40 ab 6897 n 3363 a | 8330 ab 13290 a M083 3

*Values having the same alphabetical letter within each column is not significantly different at the 0.05 level, according to Duncan’s

multiple range test,




Table ( 4 ) : Effect of organic manure treatments on sweet pepper dry weight.

~ Greenhouse experiment*

Low plastic tunnels experiment*

treatments Plant dry weight (gm) Plant dry weight_(Tgm)
Root Stem l.eaves Total Root Stem Leaves Total
‘ . First season 1999-2000
Chicken manure 813 d 1513 b | 1880 b | 4206 d | 1280 b | 2033 b 27.00 a 60.13 a
Pressed olive cake 8.16 d 1523 b | 273 a | 4512 c { 1193 b {2146 ab | 2893 a 6232 a
Chicken manure + urea 1257 bc | 17.03.a | 21.53 a | 51.13 ab-| 1670 a | 21,23 ab | 28.07 a 66.00 a
Pressed olive cake + urea 12.13 ¢ 1763 a. | 21.10 a | 5086 b 15.60 a | 22.26 ab 27.10 a 64.96 a -
Chicken manure + ammonium 1390 a | 1780 a | 21.63 a | 5333 a 1650 a | 22.83 a 28.20 a 67.53 a
Pressed olive caket+ammaonium 1357 ab | 1760 a*| 2100 a | 52.17ab | 1643 a | 2333 a 2773 a 6749 a
~ Second season 2000-2001 :
Chicken manure 7.97 a 1430 a | 1607 c | 3834d ] 1123 b | 1877 ¢ 24.10 b 54,10 b~
Pressed olive cake 807 a 1407a [ 1737b | 3951 ¢ | 1097 b [ 1930 bec | 2387 b 5414 b
Chicken manure + urea 11.03 a 1603 a | 20,00 a | 4706 b 1397 a | 2097 ab | 2737 a 62.3] a
Pressed oiive cake + urea 1117 a | 1647 a ) 1973 a2 {4737 ab | 1407 a | 2190 a | 27.03 a 63.00 a
Chicken manure + ammonijum 11.43 a 1657 a | 20.03 a | 48.03 ab | 1477 a | 2147 a 2647 a 62,71 a
Pressed olive cake+ammonium 1147 a 1673 .a. 1-2003 a | 4823 a 1477 a | 2190 a 2680 a 6347 a
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* Values having the same alphabetical letter within cach column is not significantly different at the 0.05 level, according to Duncan’s multiple range test:
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industries to release P and especially K. In this respict Gallardo-Lara et al.
(1995) reported an increase in available K to ryegrass (Lollium perenne, L.)
and exchangeable K in soil following the application of olive wastes.

Garcia et al. (1994) reported that there were evidence that urease
activity in soils can be increased by the addition of organic materials that
promote microbial activity. Benitez et al. (2000) suggested that rhizosphere
dehydrogenase activity increased by 1.5 to 2.5 fold by incorporating olive
cakes either vermicomposted or not, when compared with the control. This
result led to the suggestion that microbial numbers and potential activity in
the rhizosphere were related to the addition of organic materials. They
added that urease activity in the rhizosphere was inhibited, at least three-
fold, when unprocessed products were used as organic mulches, but this
inhibitory effect disappeared when processed dry olive cakes were
previously vermicomposted. This inhibitory effect could be due to the
presence of polyphenols in these substrates, which have been reported to
inhibit urease activity (Mulvaney and Bremmer, 1981).

Generally, organic amendments increase soil phosphatase activity
over unamended soils duc to the siimulation of the microbial activity of the
soil rather than to the direct addition of enzymes from the organic sources
(Dick et al, 1988; Martens et al, 1992). Penitez et al. (2000) reported that
phosphatase activity was stimulated by the presence of organic olive cake,
especially if it was previously vermicomposted.

Fruit gield and quality:

Data in table (5) show that the addition of composted organic
manures resulted in higher yields compared with uncomposted treatments.
Also, using composted organic manures improved fruit characteristics. The
enhancing effect of composted organic manures in this concern may be due
to the promoting effects of composted manures on soil biochemical
activities which reflected on the vegetative growth of pepper plants and their
yield and its quality.

Such enhancement in -plant growth could be aitributed to various
mechanisms, such ‘as: changes in partial water availability, increased
availability of macro and miconutrients, stimulations of microbial activity,
augmentation of critical enzymes activities, or production of plant growth
promoting materials. (Tyler et al, 1993; De Brito Alvarez et al., 1995; Beeson,
1996; Serra-Wittling et al., 1996; Marinari et al., 2000). Therefore, composts
can affect bedding plant growth by modifying the physicochemical and
microbiological characteristics of the plant growth medium beneficially.



Table (5) : Effect of manure treatm'ents on yield and fruit quality of sweet pepper.

Greenhouse experiment*

Low plastic tunnels experiment*

Treatments Tota! Fruit dimensions __|* vy | V. | Tou Fruit dimensions Pruit wall § —y ¢
yield ™ Fryit Fruit” | hickness | {Me100 ) ietd Fruit Fruil thickness 1 0/100g)
(m°) fength ) diameter ) L/D 1'% o) gl | () fength jdiametery L/D {em)
{em) em) 4§ - 1 ) {tm) {cm)
. ‘ First season 1999-2000 ‘
Chicken manure 483 al 1M30c | 75 a [149 a] 031 d [11830c| 323 b | 1283c | 761 a 1.69¢ 042 ¢ { 14000 b
Pressed olive cake 480 a1225abcl 701 f |1.73 a{ 039 ab [ 12930c| 327 b | 1446 b [ 703 ¢ 2.06a 055a {14270 b
Chicken manure + urea 527 aj 1240 ab | 730 ¢ 1211 a{ 037 b 158300} 430 2 { 115371740 ab | Is6¢c 047 be | 161.70 a
Pressed olive cake + urea 500 al 1200 bed 725 d V166 a{ 042 a V149700 ) 427 a | 1221 e 1733 abc| 167bc 046 ¢ | 16830 a
Chicken manure + ammonium {497 a) 13.00 & | 739 b }1.76-a{. 040 a | 147.70b} 423 a | 1477 a ! 746ab | 1.98ab 051ab | 16700 a
Pressed olive cake+ammonium 15.17 a] 1283 ab | 705 ¢ 1279 a) 035 ¢ [145.00b) 427 a | 1231 4| 7.22bc | 1.70bc 0.50abc | 168.00 a
' 1 Second season 2000-2001
Chicken manure 423 b| 1148 c | 760 a |1.51 a| 034 d |132.70c) 323 b | 1287 c | 7.60 a | 1.69b ¢ 043¢ | 14730 d
Pressed olive cake 433 b{ 1249 abe| 7.00 £ 11.77 u] 041 ab | 136.00¢c) 313 b | 1450 b ) 7.00 ¢ 207 a 0.54 2 146.30 d
Chicken manure + urea 507a| 1261 ab | 737 ¢ |1.7F al 039 b [157.70a) 413 a | 1157 1737 ab| 157 ¢ 047bc | 154.70 ¢
‘ Pressed olive cake + urea 500 a( 1204 be | 2.30d [1.65 a| 043 a [14930b) 410 a | 1220 ¢ {730 abe| 1.67 he 043¢ 158.00 b
Chicken manure + ammonium [493 a| 1320a | 747 b |1.76 a| 042 a | 145000 4.07 a | 1480 a ] 747 ab | 198 ab 0.52ab 163.30 a
| P ssed olive cake+ammonium [4.97 a| 1288 ab | 7.20 ¢ |1.79 a| 036 ¢ | 145.30b) 4.17a | 1233d | 720 be | 170 be | 0.5tabe | 165.70 a

**. ajues having the same alphabetical letter within each column is not significantly ditferent at the 0.05 level, according to Duncan’s multiple

r e test,
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Water use efficiency:-

Data given in table (6) show that the highest water use efficiency
was found for all composted organic manures. Therefore, plants treated with
composted manures exhibited the highest benefit of the applied water. These
results agree with those reported by Selvaraj et al. (1998).

Table(6): Effect of organic manure treatments on sweet pepper water use efficiency

Water use efficiency (kg.m™)
Treatments Greenhouse experiment® Low tunsaels
experiment®
First season 1999-2000
Chicken manure 6.060 a 4053 b
Pressed olive cake et - : 6.020 a 4.097 b
Chickenmanurs + ures ’ 6.270 a . 5393 a
Pressed olive cake + urea . 6.390 a 5350 a
Chicken manure + ammaonium Y- .y I S 5310 a
Pressed olive cake + ammonium . 6477 a ) - 53508
Second season 2000-2001 .
Chicken manure 5030 b - 3.840 h
Pressed olive cake 5150 b 3720 b
Chicken manurc + urea 6.020 a 4.893 a
Pressed olive cake + urea 5940 a 4870 a
Chicken manure + ammoenium 5860 a 4.830 a
Pressed olive cake + ammonium 5.900 a 4937 a

*Values having the same alphabetical letter within each column is not significantly different at
the 0.05 level, according to Duncan’s multiple range test
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